However, because at the time of later ABSTRACT inoculations some plants were already Agrios, G. N., Walker, M. E., and Ferro, D. N. 1985 (CMV) at successive weekly intervals from 22 June to 10 August. In early inoculations, inoculated leaves developed necrotic rings and oak-leaf-like patterns, whereas systemically infected leaves August, and 10 August, respectively. remained small and narrow and had a fine yellowish green mottle. In later inoculations, few
soil line and weighed. Then their leaves were removed, counted, and also The importance of viruses in green (1, 4, 12) showed that 46% of the plants weighed. Similar measurements were peppers has been recognized for many were infected with CMV, 40% with PVY, made on 40 asymptomatic plants. Data years wherever peppers are grown and 20% with TEV. In some fields, virus (2,9,11,15). In most locations, cucumber symptoms first appeared in mid-July, and were analyzed by Duncan's multple at different stages of growth (1, 16) . It has MATERIALS AND METHODS September. Two leaves, one approaching been shown with several plant-virus Pepper (Capsicum annuum L.) 'Lady the typical leaf size of the plant at that combinations, eg, tobacco mosaic virus Bell' seedlings were transplanted in the date and one about half that size and still on tomato (5), watermelon mosaic virus field on 4 June 1982. Seedlings were expanding, were collected from each on watermelon (7), and beet western planted in double rows with 45 cm plant on the day they were assayed by yellows virus on sugar beet (13) rinsed off the bars with ELISA "coating October), the average height of healthy uninoculated plants (Fig. 3C) . buffer" (carbonate buffer, pH 9.6) and pepper plants was 38 cm, whereas that of Effect of CMV on fruit yield. The total collected in tubes in a dilution of about plants inoculated with CMV ranged from number of pepper fruits per plant 1:10 (w/v). Sap from each plant was 18.8 cm for those inoculated the earliest produced throughout the season varied placed in two wells of Gilford microtiter (22 June) to 35.3 cm for those inoculated from 6.5-10.5 fruits for plants inoculated plates, and after the appropriate the latest (10 August) (Fig. 1 ). The height with CMV during one of the first 5 wk of incubation periods and rinses (4) late July produced 3.5-4.7 marketable (Fig. 6A,B) . prevailing environmental conditions (eg, fruit and plants inoculated in early ELISA of CMV presence and titer in temperature) at and immediately after August or left uninoculated produced pepper plants. ELISA for CMV, carried inoculation on the reaction of the plant to 6.3-8.3 marketable fruit per plant (Fig. out periodically throughout the growing CMV infection. However, June of that 5A). On the other hand, the average season on the same five or eight plants year was unusually wet and cool and most numbers of unmarketable fruit, both inoculated at one of three of the of July and all of August were hot and those harvested and those present on the inoculation dates (22 June, or 6 or 20 dry. Similarly, the CMV titer as detected plant but still too small to be marketable July), showed (Fig. 7 ) that 1) ELISA by ELISA (Fig. 7) was also greater in at the end of the growing season, were detected CMV in all inoculated plants early in the season (14 July) than in quite similar in all treatments (Fig. 5B) , symptomatic pepper plants if carried out subsequent testing periods, but it although they were smaller in some of the within 2-3 wk of inoculation (14 or 22 increased again near the end of the season early-inoculated plants than in the lateJuly) but not if carried out later; 2) most (9 September). There are apparent inoculated and uninoculated plants. The pepper plants, even when showing severe correlations between the young plant age average weight of marketable fruit per CMV symptoms from earlier mechanical and prevailing low temperatures with plant ( Fig. 6A) was significantly lower inoculation, often tested negative for higher virus titer and more severe (55-108 g) for plants inoculated with CMV by ELISA beginning with the symptoms in the early inoculations on CMV in late June and early July than in fourth week after inoculation and one hand and older plant age and higher plants inoculated in mid-July (333-380 continuing for much of the hot summer prevailing temperatures with lower virus g). Plants of all treatments, including period (22 July to 21 August); and 3) near titer and milder symptoms in later uninoculated plants, produced considerthe end of the season (21 August, 9 inoculations on the other. However, these able numbers of unmarketable fruit (Fig.  September) , most or all plants inoculated experiments were not designed to study 6B). Plants inoculated from late June early with CMV again tested positive by these relationships. through mid-July produced smaller ELISA, and the detected virus antigen Most of the parameters measured in absolute weights of unmarketable fruit titers were markedly greater than those this study were drastically affected by the per plant than late-inoculated and detected in the same plants during the stage of plant growth at inoculation. uninoculated plants (Fig. 6B) ; however, previous 5 wk (Fig. 7) . Plant height, although significantly plants inoculated in late June and early reduced in early-infected plants ( Fig. 1 per plant shows that the two earliest cc inoculations resulted in somewhat fewer 0 leaves per plant (Fig. 3A) differences in the number of fruits per fruit but (for completing the data of these Inst./ Assoc. Appl. Biol., Kew, Surrey, England. plant (Fig. 4A) , but there appeared to be experiments) were harvested too early. treatments (Fig. 4C ). The differences, plants with CMV by even a few weeks
